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(57) ABSTRACT 

A circuit component built-in module includes the following: 
an electrical insulating Substrate made of a first mixture 
including a filler and a thermosetting resin; a wiring pattern 
formed on at least a principal Surface of the electrical 
insulating Substrate; circuit components that are arranged 
inside the electrical insulating Substrate and connected elec 
trically to the wiring pattern; and Vias for electrically con 
necting the wiring patterns. At least one of the circuit 
components is mounted using wires. Part or all of the wires 
is Sealed with a Second mixture including a filler and a resin. 
This circuit component built-in module can eliminate a wire 
failure or short circuit while using a low cost mounting 
technique Such as wire bonding. 
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CIRCUIT COMPONENT BUILT-IN MODULE AND 
METHOD FOR MANUFACTURING THE SAME 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a circuit compo 
nent built-in module that contains an active component Such 
as a Semiconductor and a passive component Such as a 
capacitor and a method for manufacturing the circuit com 
ponent built-in module. 
0003 2. Description of the Related Art 
0004. With recent advances in small high-performance 
electronic equipment, there has been a growing demand for 
a Semiconductor having high density and high performance. 
This also requires a circuit board that can achieve a Smaller 
Size and a higher density. Accordingly, a circuit component 
built-in module has been proposed that includes active 
and/or passive components and Vias for electrically connect 
ing those components and wiring patterns. Moreover, when 
circuit components are contained in a Substrate, it is neces 
Sary to improve the heat dissipation or to adjust the thermal 
expansion coefficients of the Substrate and the circuit com 
ponents. For this purpose, a circuit component built-in 
module that uses a Substrate material including an inorganic 
filler and a thermosetting resin also has been proposed (see, 
e.g., JP 11(1993)-220262 A and JP 2001-244638 A). 
0005 FIG. 38 is a cross-sectional view showing the 
configuration of a conventional circuit component built-in 
module (JP 2001-24.4638 A). In FIG. 38, reference numeral 
701 is an electrical insulating Substrate made of a composite 
material that includes an inorganic filler and a thermosetting 
resin, 702 is wiring patterns, 703 is a circuit component such 
as a Semiconductor, 704 is Vias for electrically connecting 
the wiring patterns, and 705 is a Sealant for Sealing a 
connecting portion between the circuit component and the 
electrical insulating Substrate. 

0006 The conventional circuit component built-in mod 
ule is Suitable for flip-chip mounting in which the circuit 
component (e.g., a Semiconductor) is connected with its 
terminals facing the wiring pattern, but not for wire bonding. 
For the flip-chip mounting, the circuit component and the 
wiring pattern are bonded generally via a metal projection of 
about 20 um to 100 lum. Therefore, the gap between them is 
Small, i.e., about 20 um to 150 lim. In Some cases an 
anisotropic conductive film or paste is often used, and in 
other cases the gap is Sealed while the circuit component and 
the wiring pattern are bonded together. For the wire bonding, 
aluminum or gold wires are used to make connection. The 
wires generally have a diameter of 20 um to 40 um and a 
length of 0.5 mm to 3 mm. Compared with the flip-chip 
mounting, the wire bonding is likely to undergo a shape 
change Such as deformation or deflection due to the above 
features of the wires. Thus, when the conventional circuit 
component built-in module is produced without using a 
Sealant that protects the connecting portion and the wires in 
a process of embedding the circuit component, the resin can 
flow and exert a force on the wires as the circuit component 
is embedded in the resin. Consequently, the wires are 
Separated and moved, resulting in a short circuit between the 
wires. AS described above, the conventional circuit compo 
nent built-in module cannot employ a low cost mounting 
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technique Such as wire bonding, which has been used widely 
as a general method for mounting a Semiconductor of a 
circuit component built-in module. 

SUMMARY OF THE INVENTION 

0007. Therefore, with the foregoing in mind, it is an 
object of the present invention to provide a circuit compo 
nent built-in module that uses a low cost mounting technique 
Such as wire bonding and also can eliminate a wire failure 
or short circuit, and a method for manufacturing the circuit 
component built-in module. 
0008. A circuit component built-in module of the present 
invention includes the following: an electrical insulating 
Substrate made of a first mixture including a filler and a 
thermosetting resin; a wiring pattern formed on at least a 
principal Surface of the electrical insulating Substrate, circuit 
components that are arranged inside the electrical insulating 
Substrate and connected electrically to the wiring pattern; 
and Vias for electrically connecting the wiring patterns. At 
least one of the circuit components is an electronic compo 
nent that is mounted using wires. Part or all of the wires is 
Sealed with a Second mixture including a filler and a resin. 
0009. A method for manufacturing a circuit component 
built-in module of the present invention includes the fol 
lowing: arranging circuit components on a first wiring 
pattern that is formed on one principal Surface of a Support 
ing base; connecting at least one of the circuit components 
by wire bonding, Sealing part or all of wires used for the wire 
bonding with a second mixture including a filler and a resin; 
arranging the Supporting base with its principal Surface on 
which the circuit components are formed facing a first 
mixture including a filler and an uncured thermosetting 
resin; forming a sheet body by pressing the Supporting base 
So that the circuit components are within the first mixture; 
and curing the thermosetting resin of the first mixture by 
heating the sheet body. 
0010 Another method for manufacturing a circuit com 
ponent built-in module of the present invention includes the 
following: arranging circuit components on a first wiring 
pattern that is formed on one principal Surface of a Support 
ing base; connecting at least one of the circuit components 
by Wire bonding; forming a cavity in a first mixture includ 
ing a filler and an uncured thermosetting resin in accordance 
with sizes of the circuit components, arranging the first 
mixture on the Supporting base So-that the cavity faces the 
principal Surface of the Supporting base on which the circuit 
components are formed; Sealing part or all of wires used for 
the wire bonding with a Second mixture including a filler and 
a resin; forming a sheet body by pressing the first mixture 
and the Supporting base So that the circuit components are 
within the first mixture; and curing the thermosetting resin 
of the first mixture by heating the sheet body. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011 FIG. 1 is a cross-sectional view of a circuit com 
ponent built-in module in Example 1 of the present inven 
tion. 

0012 FIG. 2 is a cross-sectional view of another circuit 
component built-in module in Example 1 of the present 
invention. 

0013 FIG. 3 is a cross-sectional view of another circuit 
component built-in module in Example 1 of the present 
invention. 
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0.014 FIG. 4 is a cross-sectional view of another circuit 
component built-in module in Example 1 of the present 
invention. 

0.015 FIG. 5 is a cross-sectional view of another circuit 
component built-in module in Example 1 of the present 
invention. 

0016 FIG. 6 is a cross-sectional view of a circuit com 
ponent built-in module in Example 2 of the present inven 
tion. 

0017 FIG. 7 is a cross-sectional view of another circuit 
component built-in module in Example 2 of the present 
invention. 

0.018 FIG. 8 is a cross-sectional view of another circuit 
component built-in module in Example 2 of the present 
invention. 

0019 FIG. 9 is a cross-sectional view of another circuit 
component built-in module in Example 2 of the present 
invention. 

0020 FIG. 10 is a cross-sectional view of another circuit 
component built-in module in Example 2 of the present 
invention. 

0021 FIG. 11 is a cross-sectional view showing the 
shape of a filler included in a composite material of a circuit 
component built-in module in Example 3 of the present 
invention. 

0022 FIG. 12 shows the composite material in which a 
hollow filler is dispersed in Example 3 of the present 
invention. 

0023 FIG. 13 is a cross-sectional view of a circuit 
component built-in module in Example 3 of the present 
invention. 

0024 FIG. 14A is a cross-sectional view of another 
circuit component built-in module in Example 3 of the 
present invention. 

0025 FIG. 14B is a cross-sectional view of another 
circuit component built-in module in Example 3 of the 
present invention. 
0.026 FIG. 15 is a cross-sectional view of another circuit 
component built-in module in Example 3 of the present 
invention. 

0027 FIGS. 16A to 16G are cross-sectional views show 
ing manufacturing processes of a circuit component built-in 
module in Example 4 of the present invention. 

0028 FIG. 17 is a cross-sectional view of a circuit 
component built-in module in Example 4 of the present 
invention. 

0029 FIGS. 18A to 18G are cross-sectional views show 
ing another manufacturing processes in Example 4 of the 
present invention. 

0030 FIGS. 19A and 19B are cross-sectional views 
showing another manufacturing processes in Example 4 of 
the present invention. 

0.031 FIG. 20 is a cross-sectional view of another circuit 
component built-in module in Example 4 of the present 
invention. 
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0032 FIGS. 21A to 21G are cross-sectional views show 
ing manufacturing processes of a circuit component built-in 
module in Example 5 of the present invention. 
0033 FIGS. 22A to 22D are cross-sectional views show 
ing another manufacturing processes in Example 5 of the 
present invention. 
0034 FIGS. 23A and 23B are cross-sectional views 
showing another manufacturing processes in Example 5 of 
the present invention. 
0035 FIGS. 24A to 24C are cross-sectional views show 
ing another manufacturing processes in Example 5 of the 
present invention. 
0036 FIGS. 25A to 25G are cross-sectional views show 
ing manufacturing processes of a circuit component built-in 
module in Example 6 of the present invention. 
0037 FIG. 26 is a cross-sectional view of a circuit 
component built-in module in Example 6 of the present 
invention. 

0038 FIGS. 27A to 27C are cross-sectional views show 
ing another manufacturing processes in Example 6 of the 
present invention. 
0039 FIGS. 28A and 28B are cross-sectional views 
showing another manufacturing processes in Example 6 of 
the present invention. 
0040 FIGS. 29A to 29H are cross-sectional views show 
ing manufacturing processes of a circuit component built-in 
module in Example 7 of the present invention. 
0041 FIG. 30 is a cross-sectional view showing another 
manufacturing process in Example 7 of the present inven 
tion. 

0042 FIG. 31 is a cross-sectional view showing another 
manufacturing process in Example 7 of the present inven 
tion. 

0043 FIG. 32 is a cross-sectional view of another circuit 
component built-in module in Example 1 of the present 
invention. 

0044 FIG.33 is a cross-sectional view of another circuit 
component built-in module in Example 1 of the present 
invention. 

004.5 FIG. 34 is a cross-sectional view of a circuit 
component built-in module in Example 8 of the present 
invention. 

0046 FIG. 35 is a cross-sectional view of another circuit 
component built-in module in Example 8 of the present 
invention. 

0047 FIG. 36A and 36B are cross-sectional views of a 
circuit component built-in module in Example 9 of the 
present invention when it is applied to an IC card. 
0048) 
IC card. 

0049 FIG.38 is a cross-sectional view of a conventional 
Semiconductor built-in module. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0050. In the present invention, the second mixture seals 
and protects the wires mounted by Wire bonding, So that 

FIG. 37 is a cross-sectional view of a conventional 
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defects due to the flow of the resin or the like in the 
manufacturing process can be reduced to improve reliability 
after the manufacture. The thermosetting resin of the first 
mixture preferably includes at least one thermosetting resin 
Selected from an epoxy resin, a phenol resin, and a cyanate 
resin. These resins have excellent heat resistance and elec 
trical insulating properties. 
0051 Moreover, the filler of the first mixture preferably 
includes at least one inorganic filler Selected from Al2O, 
MgO, BN, AlN, and SiO2. The filler may have an average 
particle size of 0.1 um to 100 lim. These inorganic fillers can 
improve heat dissipation of the electrical insulating Sub 
strate. With MgO, a linear expansion coefficient of the 
electrical insulating Substrate can be increased. With SiO, a 
dielectric constant of the electrical insulating Substrate can 
be reduced. With BN, the linear expansion coefficient can be 
reduced. The filler content of the first mixture may be in the 
range of 70 wt % to 90 wt %. 
0.052 In the circuit component built-in module, it is 
preferable that at least one of the vias is filled with a 
conducive resin composition. This allows the circuit com 
ponents to be mounted with higher density. 
0053. In the circuit component built-in module, it is 
preferable that the filler content of the second mixture is 
larger than that of the first mixture. The filler content of the 
second mixture may be in the range of 80 wt % to 95 wt %. 
The first mixture should have flowability due to the resin 
content because the Vias are formed for electrical connection 
and the circuit components are embedded. Accordingly, 
there is a limit to the filler content of the first mixture. The 
Second mixture is used mainly to protect the connecting 
portion and the wires of wire bonding. Therefore, the filler 
content is leSS limited and can be increased. The Second 
mixture is in contact with the circuit components, So that 
heat generated from the circuit components can be dissi 
pated quickly. 

0054. In the circuit component built-in module, it is 
preferable that the central portion of the circuit component 
that is connected by wire boding is sealed with a third 
mixture. Unlike the first and second mixtures, the third 
mixture has no particular limitation and thus can include any 
filler or resin to dissipate heat generated from the circuit 
components quickly. Thus, the use of the third mixture can 
improve heat dissipation. 
0.055 The central portion of the circuit component is not 
limiting on the precise position. The same effect can be 
obtained as long as the third mixture is arranged while the 
connecting portion and the wires are Sealed with the Second 
mixture. 

0056. In the circuit component built-in module, it is 
preferable that thermal vias are formed in the first mixture or 
the third mixture. The use of the thermal vias further can 
improve heat dissipation. 

0057. In the circuit component built-in module, it is 
preferable that the filler of the third mixture includes a 
thermal conductive filler. The thermal conductive filler can 
provide high heat dissipation. Moreover, grounding can be 
enhanced by arranging the ground planes of the circuit 
components and the ground terminals of the wiring patterns. 
It is further preferable that the thermal conductive filler is 
particles including at least one Selected from Al-O, BN, and 
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AlN. These particles have low electric resistance and high 
heat conductivity. The filler content of the third mixture may 
be in the range of 85 wt % to 95 wt %. The filler may have 
an average particle size of 0.1 um to 50 lum. 
0058. In the circuit component built-in module, it is 
preferable that the filler of the first mixture includes a hollow 
filler. The hollow inside the filler contributes to reducing a 
dielectric constant. Moreover, the hollow filler has high heat 
insulating properties. Therefore, when a component is 
mounted on the circuit component built-in module by 
reflowing, or when the circuit component built-in module is 
mounted on a Substrate, heat is not likely to be transferred 
to the built-in circuit components. This makes it possible to 
reduce the heat degradation of the built-in circuit compo 
nents and to prevent problems Such as a short circuit caused 
by remelting of the Solder in the connecting portion of the 
built-in circuit components. AS an example of the hollow 
filler, the outer wall is made of acrylic resin, and the porosity 
is about 30% to 50%. The hollow filler may have an average 
particle size of 10 um to 50 lum. The outer wall also can be 
made of glass. 
0059. In the circuit component built-in module, at least a 
portion of the Surface of a Sealant made of the Second 
mixture that forms an interface with a Sealant made of the 
first mixture may be roughened or provided with a pre 
treated film. This configuration can improve the adhesion of 
the interface between the Sealant of the Second mixture and 
the sealant of the first mixture. The pre-treated film may be 
formed, e.g., by the application of a coupling agent. 
0060. In the circuit component built-in module, the elec 
tronic component may be a Semiconductor chip, a shield 
may be arranged on the Surface of the Semiconductor chip 
that is opposite to the wires, at least one antenna circuit may 
be formed on the Side of the Semiconductor chip and Spaced 
apart, and the whole of the module may be covered with a 
card package resin. This configuration can Suppress the 
effect of noise by the shield. 
0061 The manufacturing method of the present invention 
can provide a circuit component built-in module efficiently 
and reasonably. In the manufacturing method of the present 
invention, it is preferable that the connection terminals of the 
at least one circuit component connected by wire bonding 
are located on the periphery of the circuit component, the 
method further includes Sealing the central portion of the 
circuit component with a third mixture including a filler and 
a resin, and the process of Sealing with the third mixture is 
performed after the process of Sealing with the Second 
mixture and before the process of forming the sheet body. 
This method can facilitate the application of the third 
mixture that improves heat dissipation of the built-in circuit 
components. 

0062) The circuit components connected by wire bonding 
are not limited to a Semiconductor, and may be, e.g., a 
chip-shaped resistance, capacitor, inductor, Varistor, or mod 
ule component including these devices. The resin of the 
Second or third mixture preferably is a thermosetting resin 
because it can be cured at the same time as the thermosetting 
resin of the first mixture. However, as long as the Second 
mixture protects the connecting portion and the wires of 
wire bonding, and the third mixture provides desired heat 
dissipation, then the resin may be a thermoplastic resin or 
the like. 
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0.063. In the circuit component built-in module of the 
present invention, the Second mixture may Seal and protect 
at least the wires, and preferably the connecting portion and 
the wires, of the wire bonding. Therefore, defects due to the 
flow of the resin or the like in the manufacturing process can 
be reduced to improve reliability after the manufacture as 
compared with a conventional example. 

EXAMPLES 

0064. Hereinafter, examples of the present invention will 
be described with reference to the drawings. 

Example 1 

0065 Example 1 of the present invention will be 
described by referring to FIGS. 1 to 5. FIGS. 1 to 5 are 
croSS-Sectional views showing the configuration of a circuit 
component built-in module of this example. In FIG. 1, 
reference numeral 100 is a circuit component built-in mod 
ule, 101 is a composite material (a first mixture), and 102 
and 103 are wiring patterns. The composite material 101 
includes a filler and a thermosetting resin. In this case, 15 wt 
% of liquid epoxy resin (“EF-450” produced by Japan Rec 
Co., Ltd.) is used as the thermosetting resin, and 85 wt % of 
alumina powder (“AS-40” produced by SHOWADENKO 
K. K., which is Spherical with an average particle size of 12 
pum) is used as the inorganic filler. Reference numeral 104 is 
Vias for electrically connecting the wiring patterns 102 and 
103. Reference numeral 105 is a semiconductor chip (a 
circuit component) contained in the circuit component built 
in module 100. Reference numeral 106 is a die bond 
(“OMI527' produced by Henkel Japan Ltd.) for bonding the 
wiring pattern 102 and the semiconductor chip 105. As 
shown in FIG. 2, the semiconductor chip 105, the wiring 
pattern 102, and a Supporting base 112 may be bonded 
together by the die bond 106. The supporting base 112 may 
be, e.g., a printed board, a circuit component mounted 
module, or a circuit component built-in module of this 
example. Reference numeral 108 is wires for connecting the 
semiconductor chip 105 and the wiring pattern 102 by wire 
bonding. Reference numeral 109 is a sealant (“CB011R-3” 
produced by Henkel Japan Ltd.) for Sealing the connecting 
portion of wire bonding and part or all of the wires 108. The 
Sealant 109 is a second mixture that includes a filler and a 
resin. Reference numeral 110 is a chip component (a circuit 
component) contained in the circuit component built-in 
module 100. The chip component 110 is connected to the 
wiring pattern 102 by solder 111. 
0.066. In addition to the solder 111, a conductive resin 
composition, wires, or bumpS may be used to connect the 
chip component 110. The conductive resin composition may 
include 80 wt % of silver (a sphere-to-flake ratio of 1:1) as 
a conductive filler, an epoxy resin, and an amine-based 
curing agent. 
0067. The sealant 109 seals and protects the connecting 
portion and the wires of wire bonding, So that defects due to 
the flow of the resin or the like in the manufacturing proceSS 
can be reduced to improve reliability after the manufacture. 
0068 The thermosetting resin of the composite material 
101 (the first mixture) preferably includes at least one 
thermosetting resin Selected from an epoxy resin, a phenol 
resin, and a cyanate resin. These resins have excellent heat 
resistance and electrical insulating properties. The first mix 
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ture further may include a dispersant, a colorant, a coupling 
agent, and a release agent. Moreover, the filler of the first 
mixture may include at least one inorganic filler Selected 
from Al-O, MgO, BN, AIN, and SiO. 
0069. Although the vias 104 may have a through hole as 
shown in FIG. 3, it is preferable that no through hole is 
formed in the vias 104 as shown in FIG. 1. When the 
electrical connection is made without any through holes, the 
circuit components can be mounted with high density. The 
vias 104 may be formed by filling the through holes with 
plating, and preferably with a conductive resin composition. 
The conductive resin composition may be produced by 
mixing and kneading the following materials: 85 wt % of 
Spherical copper particles, 3 wt % of bisphenol A epoxy 
resin (“Epikote 828” produced by Japan Epoxy Resins Co., 
Ltd.); 9 wt % of glycidyl ester epoxy resin (“YD–171” 
produced by Tohto Kasei Co., Ltd.); and 3 wt % of an amine 
adduct curing agent (“MY-24' produced by Ajinomoto Co., 
Inc.). The use of the conductive resin composition is advan 
tageous because in a process of curing the thermosetting 
resin of the first mixture, the first mixture can be cured and 
formed at the same time as the conductive resin composi 
tion, thus improving productivity. The curing proceSS is 
performed, e.g., by heating at 175 C. for 60 minutes. 
0070. As shown in FIG. 4, the connection terminals may 
be provided in the central portion of the Semiconductor chip 
105. This structure also can be seen in a memory or the like. 
0071. As shown in FIG. 5, when thermal vias 113 are 
arranged between the semiconductor chip 105 and the 
wiring pattern 103, heat generated from the Semiconductor 
chip 105 can be transferred efficiently to the wiring pattern 
103, and thus high heat dissipation can be achieved. The 
thermal vias 113 may be formed by using a conductive resin 
composition that includes a conductive filler and a resin. The 
conductive resin composition may be produced by mixing 
and kneading the following materials: 85 wt % of spherical 
copper particles; 3 wt % of bisphenol A epoxy resin 
(“Epikote 828” produced by Japan Epoxy Resins Co., Ltd.); 
9 wt % of glycidyl ester epoxy resin (“YD–171” produced by 
Tohto Kasei Co., Ltd.); and 3 wt % of an amine adduct 
curing agent (“MY-24' produced by Ajinomoto Co., Inc.). 
Moreover, it is preferable that the conductive filler is metal 
particles, metal alloy particles, or graded alloy particles that 
include at least one metal Selected from gold, Silver, copper, 
nickel, lead, tin, and aluminum. These conductive fillers 
have high heat conductivity. 
0072 The filler content of the sealant 109 preferably is 
larger than that of the composite material 101 as shown in 
FIGS. 1 to 5. In this example, the composite material 101 
includes 85 wt % of alumina powder, while the sealant 109 
includes 87.5 wt % of the same alumina powder. When the 
filler content is increased, the flowability of the resin is 
Suppressed during the manufacturing process. Therefore, the 
wires 108 do not move easily, and a short circuit can be 
reduced. Moreover, the heat conductivity can be improved 
by increasing the filler content. The sealant 109 is in contact 
with the semiconductor chip 105, so that heat generated 
from the semiconductor chip 105 can be dissipated quickly. 
0073. When the adhesion between the sealant 109 and the 
composite material 101 is insufficient, the sealant 109 peels 
away from the interface of the composite material 101 due 
to a heating process Such as reflowing, which may result in 
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a defect. Therefore, it is preferable that the sealant 109 does 
not include any release agent (e.g., a silicone release agent). 
0.074 Instead of the configuration in FIG. 1, the sealant 
109 may be applied with a space 114 present in the central 
portion of the top surface of the semiconductor chip 105, as 
shown in FIG. 32. 

0075 Alternatively, the sealant 109 may be applied to 
cover part or all of the wires 108, as shown in FIG.33. This 
allows the wires 108 to be fixed and have strength sufficient 
to withstand the pressure when they are forced into the 
composite material 101, and finally the wires 108 are sealed 
with the composite material 101. 

Example 2 

0.076 Example 2 of the present invention will be 
described by referring to FIGS. 6 to 10. FIGS. 6 to 10 are 
croSS-Sectional views showing the configuration of a circuit 
component built-in module of this example. FIG. 6 differs 
from FIG. 1 in that a high thermal conductive sealant 201 
is arranged between the sealant 109, the semiconductor chip 
105, and the composite material 101. The high thermal 
conductive sealant 201 includes 10 wt % of liquid epoxy 
resin as a liquid thermosetting resin and 90 wt % of alumina 
powder as an inorganic filler. In this example, the connection 
terminals are located on the periphery of the Semiconductor 
chip 105. When the high thermal conductive sealant 201 is 
arranged in the central portion of the Semiconductor chip 
105, heat generated from the semiconductor chip 105 can be 
transferred efficiently. 
0077. The periphery and the central portion of the semi 
conductor chip 105 need not be considered as precise 
positions. The same effect can be obtained as long as the 
high thermal conductive sealant 201 is arranged while the 
connecting portion and the wires 108 are sealed with the 
Sealant 109. 

0078. As shown in FIG. 7, when the high thermal con 
ductive sealant 201 comes into contact with the wiring 
pattern 103, heat can be dissipated efficiently. 

0079. As shown in FIG. 8, when the high thermal con 
ductive sealant 201 extends above the Sealant 109 and comes 
into contact with the wiring pattern 103 in a large area, heat 
can be dissipated more efficiently. 

0080. As shown in FIGS. 9 and 10, when thermal vias 
are formed in the high thermal conductive sealant 201, heat 
can be dissipated even more efficiently. 

0081. The high thermal conductive sealant 201 in FIGS. 
6 to 10 preferably includes a thermal conductive filler. The 
thermal conductive filler can provide high heat dissipation. 
Moreover, grounding can be enhanced by arranging the 
ground planes of the circuit components and the ground 
terminals of the wiring patterns. 
0082 It is further preferable that the thermal conductive 

filler is particles including at least one Selected from Al-O, 
BN, and AlN. These particles have low electric resistance 
and high heat conductivity. 

0.083. When the adhesion between the high thermal con 
ductive sealant 201 and the composite material 101 is 
insufficient, the high thermal conductive sealant 201 peels 
away from the interface of the composite material 101 due 
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to a heating process Such as reflowing, which may result in 
a defect. Like Example 1, therefore, it is preferable that the 
high thermal conductive Sealant 201 does not include any 
release agent. 

Example 3 

0084 Example 3 of the present invention will be 
described by referring to FIGS. 11 to 15. FIG. 11 is a 
croSS-Sectional view showing the shape of a filler included 
in the composite material 101 of a circuit component built-in 
module of this example. There is a hollow 302 inside the 
filler, and a resin outer wall 303 defines the hollow 302. 
FIG. 12 shows the composite material 101 in which a 
hollow filler 301 is dispersed. In this case, the outer wall of 
the hollow filler 301 is made of acrylic resin, the porosity is 
about 50%, and the average particle size is 20 um. Other 
materials, dimensions and porosities may be useful. 
0085. When a component is mounted on the circuit 
component built-in module as shown in FIG. 1 by reflow 
ing, or when the circuit component built-in module is 
mounted on a substrate, the semiconductor chip 105 or the 
chip component 110 may be degraded at 220 C. to 250 C. 
or more, and the Solder 111 in the connecting portion may be 
remelted to cause a short circuit or the like. However, these 
problems can be Suppressed by using the composite material 
101 as shown in FIG. 12 because the composite material 
101 has lower heat conductivity and thus can reduce the 
temperature of the built-in components or the connecting 
portion during reflowing. For example, the connecting por 
tion between built-in components has a peak temperature of 
230 C. for about 10 seconds during general lead-free 
reflowing, compared with a peak temperature of 200 C. for 
about 5 Seconds in this example. 
0086). When semiconductor chip 105 is mounted by a 
connection method other than wire bonding, Such as flip 
chip mounting, or when the vias 104 are not formed, the 
above problems can be Suppressed by using the hollow filler 
301. 

0087. The hollow inside the filler contributes to reducing 
a dielectric constant. Therefore, when the circuit is used at 
high frequencies, it can exhibit high transmission perfor 

CC. 

0088. The hollow filler 301 may interfere with heat 
dissipation during the operation of the Semiconductor chip 
105. Accordingly, the configuration that includes the high 
thermal conductive sealant 201 as described in Example 2 is 
preferred. 

0089. In FIGS. 11 and 12, the hollow filler 301 is 
spherical. However, even if the filler is not spherical, the 
Same effect can be obtained as long as it has a hollow 
Structure. 

0090. In FIGS. 1 to 10, each module contains a single 
semiconductor chip 105. However, a plurality of semicon 
ductor chips 105 may be arranged in a plane, as shown in 
FIG. 13. Moreover, a plurality of semiconductor chips 105 
may be stacked in layers by the die bond 106, connected by 
the wires 108, and sealed with the Sealant 109, as shown in 
FIG. 14A. Further, a plurality of semiconductor chips 105 
may be stacked in layers by the die bond 106 so that the area 
of the lower chip is Smaller than that of the upper chip, 
connected by the wires 108, and sealed with the sealant 109, 
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as shown in FIG. 14B. In this case, vacuum forming is used 
preferably for sealing because the sealant 109 can be filled 
into the inside of the complex Structure. The vacuum form 
ing is a method for Supplying a coating material from a 
dispenser in a chamber under reduced pressure. This method 
can be performed by using a vacuum forming apparatus 
(e.g., “VE500” manufactured by Toray Engineering Co., 
Ltd.). Since the upper chip is larger than the lower chip, the 
configuration in FIG. 14B can increase the wiring capacity 
and make the module compact as a whole. 
0.091 Alternatively, a plurality of semiconductor chips 
105 may be stacked in layers and connected in different 
manners: one of the semiconductor chips 105 may be 
connected by flip-chip mounting So that Semiconductor 
connecting portions 304 are in contact with the wiring 
pattern 102 and sealed with a sealant 305; and the others 
may be connected by wires 108, as shown in FIG. 15. The 
module may contain only the semiconductor chip 105 or the 
chip component 111 as long as they are connected by Wire 
bonding. A resist may be formed in a portion other than the 
connecting portions of the wiring patterns 102 and 103. 

Example 4 

0092. In Example 4, an example of manufacturing pro 
ceSSes of the circuit component built-in module in Examples 
1 and 3 will be described. The materials and circuit com 
ponents used in Example 4 are the Same as those in 
Examples 1 to 3. FIGS. 16A to 16G are cross-sectional 
ViewS showing an example of the manufacturing processes 
of the circuit component built-in module. In FIG. 16A, the 
composite material 101 includes a mixture of a filler and an 
uncured thermosetting resin and other additives. For the 
mixture, 90 wt % of Al-O (“AS-40” produced by SHOWA 
DENKO K. K., which is spherical with an average particle 
size of 2 um) is used as the inorganic filler, and 9.5 wt % of 
liquid epoxy resin (“EF-450” produced by Japan Rec Co., 
Ltd.) is used as the thermosetting resin. For the additives, 0.2 
wt % of carbon black (produced by Toyo Carbon Co., Ltd.) 
and 0.3 wt % of coupling agent (titanate-based “46B" 
produced by Ajinomoto Co., Inc.) are added. The composite 
material 101 is processed in a sheet form in the following 
manner. First, the filler and the liquid thermosetting resin are 
mixed into a paste mixture. Alternatively, the thermosetting 
resin is dissolved in a Solvent to have a low Viscosity, and 
then is mixed with the filler into a paste mixture. In this case, 
e.g., 1 wt % of methyl ethyl ketone (MEK) may be added 
and mixed, e.g., by using a Stirring and defoaming apparatus 
(manufactured by Matsuo Sangyo Co., Ltd.). The addition of 
MEK reduces the viscosity of the mixture, so that it can be 
formed into a Slurry. Next, a predetermined amount of the 
paste mixture is dropped on a release film. The release film 
may be a 75um thick polyethylene terephthalate film whose 
Surface is Subjected to a release treatment with Silicon. 
0.093 Subsequently, another release film is put on the 
paste mixture that has been dropped on the release film, and 
then is pressed to a thickness of 500 um using a press, thus 
providing a sheet mixture. The sheet mixture Sandwiched 
between the release films is heated So as to eliminate the 
adhesive properties of the sheet mixture. When the sheet 
mixture includes a liquid thermosetting resin, the heat treat 
ment cures the liquid thermosetting resin to Some extent, and 
thus the adhesive properties of the sheet mixture can be 
eliminated while maintaining its flexibility in the uncured 
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State. When the sheet mixture includes a thermosetting resin 
dissolved in a Solvent, the heat treatment removes the 
Solvent, and thus the adhesive properties of the sheet mixture 
can be eliminated while maintaining its flexibility in the 
uncured State. Since the sheet mixture loses the adhesive 
properties by the heat treatment, the release films can be 
removed easily. The heat treatment is performed at 120° C. 
for 15 minutes. The liquid epoxy resin used in this example 
has a curing temperature of 130 C., and therefore it is not 
cured (B Stage) under the above heat treatment conditions. 
As shown in FIG. 16B, a through hole 411 is formed in the 
uncured sheet material (the composite material 101) thus 
provided. Any process of laser beam machining, molding, or 
punching may be used to form the through hole 411. 
Particularly for the laser beam machining, a carbon dioxide 
gas laser or excimer laser is effective due to their high 
processing Speed. 
0094) In FIG. 16C, the through hole 411 formed in the 
composite material 101 is filled with a conductive resin 
composition 412. The conductive resin composition 412 
may be produced by mixing and kneading a conductive 
material Such as gold, Silver, or copper powder with the same 
thermosetting resin of the composite material 101. In this 
case, copper is particularly effective because it has good 
conductivity and less migration. Moreover, a liquid epoxy 
resin is preferred as the thermosetting resin because it has 
Stable heat resistance. 

0.095. In FIG. 16D1, the chip component 110 is mounted 
on the wiring pattern 102 by the solder 111. A copper foil 
that has a thickness of about 12 um to 35 um and is produced 
by electroplating may be used as the wiring pattern 102. To 
improve the adhesion between the wiring pattern 102 and 
the composite material 101, it is particularly preferable that 
the Surface of the copper foil in contact with the composite 
material 101 is roughened. A copper foil whose Surface is 
Subjected to a coupling treatment or plated with tin, Zinc, or 
nickel also can be used not only to improve the adhesion, but 
also to prevent oxidation. In addition to the solder 111, a 
conductive resin composition also can be used to make the 
electrical connection. The conductive resin composition 
may be produced by mixing and kneading gold, Silver, 
copper, Silver-palladium alloy, or gold-copper graded alloy 
with a thermosetting resin. 
0096. In FIG. 16D2, the semiconductor chip 105 is 
bonded to the wiring pattern 102 and the supporting base 112 
by the die bond 106, and the semiconductor chip 105 and the 
wiring pattern 102 are connected electrically by the wires 
108. 

0097. In FIG. 16D3, the semiconductor chip 105 
mounted as shown in FIG. 16D2 is molded with the Sealant 
109. The sealant 109 may be applied by a dispensing or 
Screen printing method. Although transfer molding has 
excellent productivity, a release agent should be added 
generally to the sealant 109 so as to improve releasability 
from the molding die. When the adhesion between the 
sealant 109 and the composite material 101 is insufficient, 
the sealant 109 peels away from the interface of the com 
posite material 101 due to a heating proceSS Such as reflow 
ing, which may result in a defect. With the dispensing or 
Screen printing method, it is not necessary to add the release 
agent to the sealant 109, thus improving reliability. 
0098. After application, the sealant 109 is cured by hot air 
or infrared radiation, e.g., at 125 C. for 30 minutes. Light 
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Such as ultraViolet radiation also can be used. In this case, it 
is preferable that the sealant 109 is semi-cured rather than 
completely cured. This is because the adhesion between the 
sealant 109 and the composite material 101 can be improved 
by curing them together in the Subsequent heating and 
pressing process as shown in FIG. 16G. 
0099. In FIGS. 16A to 16G, only the semiconductor chip 
105 is sealed. However, the chip component 110 may be 
sealed as well. The chip component 110 may be mounted 
after the process in FIG. 16D2, followed by the sealing 
process in FIG. 16D3. The chip component 110 also may be 
mounted as shown in FIG. 16D1 after successively per 
forming the processes in FIGS. 16D2 and 16D3. 
0100 Next, FIG. 16E shows the wiring pattern 103 
formed on a supporting base 401. In FIG. 16F, the com 
posite material 101 that has been produced by the above 
method, the Supporting base 112 on which the Semiconduc 
tor chip 105 is mounted, and the Supporting base 401 are 
aligned and Superimposed over one another. 
0101. As shown in FIG. 16G, the layered material is 
heated and pressed, e.g., at 120° C. and 10 kg/cm for 5 
minutes by using a preSS. The temperature is lower than the 
curing temperature of the thermosetting resin of the com 
posite material 101. Therefore, the thermosetting resin is 
Softened, and the circuit components can be embedded 
easily in the composite material 101, thus forming an 
integrated sheet body containing the Semiconductor chip 
105. This sheet body formation process is performed before 
curing the thermosetting resin of the composite material 
101. Then, the sheet body further is heated and pressed at 
175° C. and 50 kg/cm for 60 minutes, so that the thermo 
Setting resin in the composite material 101 and the conduc 
tive resin composition 412 is cured completely. As a result, 
the composite material 101, the semiconductor chip 105, and 
the wiring patterns 102,103 are bonded firmly and mechani 
cally. Moreover, the conductive resin composition 412 is 
cured and fixed as the via 104 for electrically connecting the 
wiring patterns 102 and 103. 
0102. After removing the Supporting bases 112, 401, a 
circuit component built-in module of the present invention is 
provided. In this case, the Supporting bases 112,401 can use 
either a release film Such as polyethylene terephthalate or a 
metallic release material. 

0103 Moreover, the Supporting bases 112, 401 may be, 
e.g., a printed board, a circuit component mounted module, 
or a circuit component built-in module of this example. FIG. 
17 shows an example of this configuration. In FIG. 17, a 
circuit component built-in module of the present invention is 
used as the Supporting base 401, and a multilayer printed 
wiring board is used as the Supporting base 112. 
0104. In the above explanation, the central portion of the 
semiconductor chip 105 is sealed with the sealant 109. 
However, it is also possible not to Seal the central portion of 
the semiconductor chip 105 with the sealant 109, as shown 
in FIGS. 18A to 18G. 

01.05 FIGS. 18A and 18B are the same as FIGS. 16A 
and 16B, respectively. In FIG. 18C, a plurality of cavities 
are formed in the composite material 101. FIGS. 18D1, 
18D2, and 18.E are the same as FIGS. 16D2, 16D3, and 16E, 
respectively. Then, a sheet body as shown in FIG. 18G can 
be provided in the same manner as shown in FIG. 16. 
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0106 When thermal vias 113 are formed in the composite 
material 101 as shown in FIG. 19A, which corresponds to 
FIG. 18C, the sheet body in FIG. 18G can have the thermal 
vias 113 as shown in FIG. 19B. 

0107 Moreover, circuit components may be mounted on 
the wiring patterns 102,103 or the supporting bases 401, 112 
by Soldering or the like So as to achieve higher density 
mounting. FIG. 20 shows an example of this configuration. 
In FIG. 20, chip components 403 and semiconductor chips 
404 are mounted on the circuit component built-in module 
of the present invention. 

Example 5 

0108. In Example 5, an example of manufacturing pro 
ceSSes of the circuit component built-in module in Examples 
1 and 3 will be described. The materials and circuit com 
ponents used in Example 5 are the same as those in Example 
4. FIGS. 21A to 21G are cross-sectional views showing an 
example of the manufacturing processes of the circuit com 
ponent built-in module. 
0109 FIGS. 21A and 21B are the same as FIGS. 16A 
and 16B, respectively. 
0110. In FIG. 21C, a through hole formed in the com 
posite material 101 is filled with the conductive resin 
composition 412 in the same manner as Example 4, and a 
cavity 501 is formed at the same time. 
0111 FIGS. 22A to 22D show an example of the shape 
of the cavity 501. In FIG. 22A, a cavity is formed in a 
portion of the composite material 101. In FIG.22B, a cavity 
is formed through the composite material 101. In FIG.22C, 
a cavity is formed in a two-step fashion. In FIG. 22D, a 
plurality of cavities are formed. Any of the cavities Suitable 
for the shapes of the built-in circuit components can be used. 
In FIG. 21, the cavity is formed in accordance with the 
semiconductor chip 105. When additional circuit compo 
nents are provided, it is also possible to form cavities for 
those circuit components. 
0112 The cavity 105 need not be the same as the circuit 
components or the Sealant 109 in size and shape, and may 
have a desired shape depending on the flowability of the 
resin and the positions of the vias 104. 
0113 FIGS. 23A to 23B and 24A to 24C show an 
example of a method for forming the cavity 501. In FIG. 
23A, a plurality of composite materials 101 having a through 
hole filled with the conductive resin composition 412 and a 
cavity may be prepared. Then, the composite materials 101 
are Superimposed to form the cavity 501 as shown in FIG. 
23B. In FIG. 24A, a plurality of composite materials 101 
having a cavity may be prepared. Then, the composite 
materials 101 are Superimposed and formed into a desired 
shape as shown in FIG. 24B. Thereafter, a through hole is 
provided and filled with the conductive resin composition 
412 as shown in FIG.24C. The through-type cavity can be 
formed easily by punching or laser beam machining. There 
fore, when a cavity is formed in a portion of the composite 
material 101 as shown in FIGS. 22A and 22D, it is 
preferable that the composite materials 101 are superim 
posed after forming the through-type cavity. 

0114. The processes in FIGS. 21D1, 21D2, and 21E are 
the same as those in Example 4. 



US 2005/0045369 A1 

0115) In FIG. 21F, the composite material 101 with the 
cavity 501 that has been formed by the above method, the 
supporting base 112 on which the semiconductor chip 105 is 
mounted, and the Supporting base 401 are aligned and 
Superimposed over one another. 
0116. As shown in FIG. 21G, the layered material is 
heated and pressed by using a preSS in the Same manner as 
Example 4, and the semiconductor chip 105 is embedded in 
the composite material 101 to form an integrated sheet body. 
0117. In this example, the composite material 101 having 
the cavity 501 is processed into a sheet body, so that the 
module can contain a large component. When Such a large 
component is contained without using a cavity, the resin of 
the composite material 101 flows significantly and may 
cause the vias 104 to be displaced from a desired position. 
0118. The above manufacturing method can provide a 
circuit component built-in module of the present invention. 

Example 6 

0119). In Example 6, an example of manufacturing pro 
ceSSes of the circuit component built-in module in Examples 
2 and 3 will be described. The materials and circuit com 
ponents used in Example 6 are the same as those in Example 
4. However, the connection terminals of the Semiconductor 
chip 105 are located on its periphery. FIGS. 25A to 25G are 
croSS-Sectional views showing an example of the manufac 
turing processes of the circuit component built-in module. 
0120 FIGS. 25A, 25B, 25C, and 25D1 are the same as 
FIGS. 21A, 21B, 21C, and 21D1, respectively. In FIG. 
25D2, the semiconductor chip 105 mounted as shown in 
FIG. 25D1 is molded by the sealant 109. In this case, the 
sealant 109 is not arranged in the central portion of the 
semiconductor chip 105. Instead, as shown in FIG. 25D3, 
the high thermal conductive Sealant 201 is arranged in the 
central portion of the semiconductor chip 105. The high 
thermal conductive sealant 201 may be applied by a dis 
pensing or Screen printing method. After application, the 
high thermal conductive sealant 201 is cured by hot air or 
infrared radiation. Light Such as ultraViolet radiation also 
can be used. When the high thermal conductive sealant 201 
is cured at the same time as the sealant 109, productivity can 
be improved. It is preferable that the high thermal conduc 
tive Sealant 201 is Semi-cured rather than completely cured. 
This is because the adhesion between the high thermal 
conductive sealant 201 and the composite material 101 or 
the sealant 109 can be improved by curing them together in 
the Subsequent heating and pressing process as shown in 
FIG. 25G. 

0121 Then, a sheet body in FIG.25G can be provided in 
the same manner as Example 5. With this sheet body, a 
circuit component built-in module can be achieved as shown 
in FIG. 6. 

0122) When the cavity 501 in FIG. 25C has a shape as 
shown in FIG.22C, a circuit component built-in module can 
be achieved as shown in FIG. 7. 

0123. When the cavity 501 in FIG. 25C has a shape as 
shown in FIG.22B, and the high thermal conductive sealant 
201 is arranged not only in the central portion of the 
semiconductor chip 105, but also on the sealant 109 as 
shown in FIG. 26, a circuit component built-in module can 
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be achieved as shown in FIG. 8. The following is an 
explanation of a process of forming thermal vias (FIGS. 9 
and 10) that further improve heat dissipation of the semi 
conductor chip 105. 
0124. The cavity 501 in FIG. 25C is formed into a shape 
as shown in FIG. 22C, and the high thermal conductive 
sealant 201 including the thermal vias 113 is prepared as 
shown in FIG. 27A. Then, the high thermal conductive 
Sealant 201 is arranged in the central portion of the Semi 
conductor chip 105 formed on the Supporting base 112 as 
shown in FIG.27B, which corresponds to FIG.25D2. Thus, 
a sheet body in FIG. 25G can be provided in the same 
manner as Example 5. With this sheet body, a circuit 
component built-in module having the thermal vias 113 can 
be achieved as shown in FIG. 9. 

0125) The cavity 501 in FIG. 25C is formed into a shape 
as shown in FIG. 22B, and the Supporting base is prepared 
as shown in FIG. 27C, which corresponds to FIG. 25D3. 
Thus, a sheet body in FIG.25G can be provided in the same 
manner as Example 5. With this sheet body, a circuit 
component built-in module having the thermal vias 113 can 
be achieved as shown in FIG. 10. 

0.126 Moreover, when the composite material 101 
includes the thermal vias 113 as shown in FIG. 28A, which 
corresponds to FIG. 25C, a circuit component built-in 
module 100 can be achieved as shown in FIG. 28B. 

0127. In the circuit component built-in module of 
Example 6, the connection terminals of the Semiconductor 
chip, the wiring pattern, and the wires are Sealed. Therefore, 
even if the high thermal conductive Sealant is a conductive 
material, the circuit Structure does not Suffer damage Such as 
a short circuit. To improve heat dissipation of the Semicon 
ductor chip, the high thermal conductive Sealant preferably 
includes a thermal conductive filler. The thermal conductive 
filler can provide high heat dissipation. Moreover, ground 
ing can be enhanced by arranging the ground planes of the 
circuit components and the ground terminals of the wiring 
patterns. 

0128. It is further preferable that the thermal conductive 
filler is particles including at least one Selected from Al-O, 
BN, and AIN. These particles have low electric resistance 
and high heat conductivity. 
0129. The above manufacturing method can provide a 
circuit component built-in module of the present invention. 

Example 7 

0.130. In Example 7, an example of manufacturing pro 
ceSSes of the circuit component built-in module in Examples 
1 to 3 will be described. The materials and circuit compo 
nents used in Example 7 are the same as those in Example 
4. FIGS. 29A to 29H are cross-sectional views showing an 
example of the manufacturing processes of the circuit com 
ponent built-in module. 
0131 Example 7 differs from Examples 4 to 6 in that the 
sealant 109 is applied (FIG. 29G) after the composite 
material 101 that includes the conductive resin composition 
412 and the cavity 501 is stacked on the supporting base 112 
on which the semiconductor chip is mounted (FIG.29F). By 
applying the sealant 109 after the process in FIG. 29F, it can 
fill in the cavity 501 tightly (FIG. 29H). When the com 
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posite material 101 is heated and pressed, the composite 
material 101 flows into the cavity 501 (FIG. 29H). If the 
cavity 501 is too large, the cavity 501 has voids. To prevent 
such voids, it is preferable that the height of the cavity 501 
(FIG. 29G) is narrower than 0.3 mm. 
0132) The high thermal conductive sealant 201 may be 
used in FIG. 29G. In this case, it is preferable that a second 
thickness 602 is larger than a first thickness 601, as shown 
in FIG. 30. The first thickness 601 is a distance from the 
upper Surface of the composite material 101 to the upper 
Surface of the Supporting base 112. The Second thickneSS 
602 is a distance from the top of the high thermal conductive 
Sealant 201 to the upper Surface of the Supporting base 112. 
With this configuration, the high thermal conductive Sealant 
201 is pressed before the composite material 101 in the sheet 
body formation process. Therefore, the high thermal con 
ductive sealant 201 extends horizontally, while the flow of 
the resin of the composite material 101 is reduced. Thus, it 
is possible to Suppress deformation of the conductive resin 
composition 412 that is provided in the composite material 
101. Moreover, when the high thermal conductive sealant 
201 extends horizontally, the contact area between the high 
thermal conductive sealant 201 and the supporting base 401 
and the wiring pattern 103 is increased, thereby achieving a 
circuit component built-in module with improved heat dis 
sipation as shown in FIG. 8. 
0133). In Examples 1 to 7, the wiring patterns 102, 103 
formed on the supporting bases 112, 401 may be embedded 
in the respective Supporting bases, as shown in FIG. 31. 

Example 8 
0134. Using the circuit component built-in module in 
FIG. 1, an example of improving the adhesion of the 
interface between the sealant 109 (the second mixture) and 
the sealant 101 (the first mixture) will be described. As 
shown in FIG. 34, the Surface of the sealant 109 is rough 
ened. The roughening may be performed physically by 
buffing or Sandblasting. In this case, Sandblasting is pre 
ferred because buffing may damage the wires. The Surface 
also can be roughened chemically. Alternatively, the shape 
of a molding die with a predetermined Surface roughneSS 
may be transcribed to the Surface. This transcription is 
performed, e.g., by applying the Sealant 109 to the wires, 
pressing a heated molding die on the Surface of the Sealant 
109, transcribing the surface shape of the molding die to the 
surface of the sealant 109, and removing the molding die. It 
is preferable that the surface of the sealant 109 has a 
ten-point roughness (RZ) of 0.1 um to 4 lum. The sealant 109 
with roughness of this range can be bonded more firmly to 
the Sealant 101. The ten-point roughness (RZ) is an average 
height difference between the five highest peaks and the five 
lowest Valleys over the evaluation length of a profile curve, 
expressed in um (JIS standards, B 0601). 
0.135 Alternatively, a coupling agent may be applied to 
the Surface of the sealant 109, as shown in FIG. 35. 
Examples of the coupling agent include a Silane coupling 
agent and a titanium coupling agent. In particular, a Silane 
coupling agent of Y-methacryloxpropyl trimethoxy Silane 
may be used. The amount applied can be determined arbi 
trarily. 
0136. In this manner, it is possible to improve the adhe 
sion of the interface between the sealant 109 (the second 
mixture) and the sealant 101 (the first mixture). 
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Example 9 
0.137 In this example, a circuit component built-in mod 
ule of the present invention is mounted on an IC card 
(SIMPACT CARD), as shown in FIGS. 36A and 36B. A 
shield 117 is formed on the surface opposed to the wires 108 
so as to prevent the wires 108 from functioning-as an 
antenna. An antenna circuit 118 is formed on the side of the 
Semiconductor chip 105 and Spaced apart. The antenna 
circuit 118 may be arranged in either two layers (FIG.36A) 
or a single layer (FIG. 36B). In FIG. 36B, signals can be 
received/transmitted only in one direction. In this SIMPACT 
CARD, two layers of circuits Sandwiching a Semiconductor 
can be formed and connected electrically by a via. The 
whole of the IC card is covered with a card package resin 
119. 

0138 FIG. 37 shows a conventional card for reference. 
In FIG. 37, an antenna circuit 118 is formed on the side of 
a Semiconductor chip 105 and Spaced apart. The antenna 
circuit 118 is arranged in a single layer. The whole of the 
card is covered with a card package resin 119. However, 
wires 108 may pick up noise of Signals and lead to mal 
function of the semiconductor chip 105. Moreover, the 
antenna circuit 118 is formed as a Single layer, So that the 
receiving Sensitivity and transmission intensity are limited. 
0.139. In contrast, the IC card of this example can prevent 
the effect of noise by the shield 117 and improve the 
limitation on the receiving Sensitivity and transmission 
intensity by forming the antenna circuit 118 in two layers, as 
shown in FIG. 36A. 

0140. As described above, the present invention can 
provide a circuit component built-in module that uses a low 
cost mounting technique Such as wire bonding and also can 
eliminate a wire failure or short circuit, and a method for 
manufacturing the circuit component built-in module. More 
over, the present invention also is useful for a package Such 
as a heating power module. 
0.141. The invention may be embodied in other forms 
without departing from the Spirit or essential characteristics 
thereof The embodiments disclosed in this application are to 
be considered in all respects as illustrative and not limiting. 
The Scope of the invention is indicated by the appended 
claims rather than by the foregoing description, and all 
changes which come within the meaning and range of 
equivalency of the claims are intended to be embraced 
therein. 

What is claimed is: 
1. A circuit component built-in module comprising: 

an electrical insulating Substrate made of a first mixture 
including a filler and a thermosetting resin; 

a wiring pattern formed on at least a principal Surface of 
the electrical insulating Substrate; 

circuit components that are arranged inside the electrical 
insulating Substrate and connected electrically to the 
wiring pattern; and 

Vias for electrically connecting the wiring patterns, 

wherein at least one of the circuit components is an 
electronic component that is mounted using wires, and 
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part or all of the wires is Sealed with a Second mixture 
including a filler and a resin. 

2. The circuit component built-in module according to 
claim 1, wherein at least one of the vias is filled with a 
composition that includes a conductive filler and a resin. 

3. The circuit component built-in module according to 
claim 1, wherein a filler content of the Second mixture is 
larger than that of the first mixture. 

4. The circuit component built-in module according to 
claim 1, wherein the electronic component is mounted using 
wires and connected by wire bonding. 

5. The circuit component built-in module according to 
claim 1, further comprising a third mixture including a filler 
and a resin, 

wherein a central portion of the electronic component is 
sealed with the third mixture. 

6. The circuit component built-in module according to 
claim 5, wherein thermal vias are formed in the first mixture 
or the third mixture. 

7. The circuit component built-in module according to 
claim 5, wherein the filler of the third mixture includes a 
thermal conductive filler. 

8. The circuit component built-in module according to 
claim 1, wherein the filler of the first mixture includes a 
hollow filler. 

9 The circuit component built-in module according to 
claim 1, wherein the thermosetting resin of the first mixture 
includes at least one thermosetting resin Selected from the 
group consisting of an epoxy resin, a phenol resin, and a 
cyanate resin. 

10. The circuit component built-in module according to 
claim 1, wherein the filler of the first mixture and the second 
mixture includes at least one inorganic filler Selected from 
the group consisting of Al-O, MgO, BN, AlN, and SiO. 

11. The circuit component built-in module according to 
claim 10, wherein the filler has an average particle size of 
0.1 um to 100 um. 

12. The circuit component built-in module according to 
claim 1, wherein a filler content of the first mixture is in a 
range of 70 wt % to 90 wt %. 

13. The circuit component built-in module according to 
claim 1, wherein a filler content of the Second mixture is in 
a range of 80 wt % to 95 wt %. 

14. The circuit component built-in module according to 
claim 5, wherein a filler content of the third mixture is in a 
range of 85 wt % to 95 wt %. 

15. The circuit component built-in module according to 
claim 5, wherein the filler of the third mixture has an average 
particle size of 0.1 um to 50 lum. 

16. The circuit component built-in module according to 
claim 2, wherein the conductive filler of the vias is metal 
particles or metal alloy particles that include at least one 
metal Selected from the group consisting of gold, Silver, 
copper, nickel, lead, tin, and aluminum. 

17. The circuit component built-in module according to 
claim 1, wherein the Second mixture Seals the wires and the 
circuit component and the wiring pattern that are connected 
by the wires. 
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18 The circuit component built-in module according to 
claim 1, wherein at least a portion of a Surface of a Sealant 
made of the Second mixture that forms an interface with a 
Sealant made of the first mixture is roughened or provided 
with a pre-treated film. 

19. The circuit component built-in module according to 
claim 1, wherein the electronic component is a Semiconduc 
tor chip, 

a Shield is arranged on a Surface of the Semiconductor chip 
that is opposite to the wires, 

at least one antenna circuit is formed on a side of the 
Semiconductor chip and Spaced apart, and 

a whole of the module is covered with a card package 
resin. 

20. A method for manufacturing a circuit component 
built-in module comprising: 

arranging circuit components on a first wiring pattern that 
is formed on one principal Surface of a Supporting base; 

connecting at least one of the circuit components by wire 
bonding, 

Sealing part or all of wires used for the wire bonding with 
a Second mixture including a filler and a resin; 

arranging the Supporting base with its principal Surface on 
which the circuit components are formed facing a first 
mixture including a filler and an uncured thermosetting 
resin; 

forming a sheet body by pressing the Supporting base SO 
that the circuit components are within the first mixture; 
and 

curing the thermosetting resin of the first mixture by 
heating the sheet body. 

21. The method according to claim 20, wherein connec 
tion terminals of the at least one circuit component con 
nected by wire bonding are located on a periphery of the 
circuit component, 

the method further comprises Sealing a central portion of 
the circuit component with a third mixture including a 
filler and a resin, and 

the process of Sealing with the third mixture is performed 
after the process of Sealing with the Second mixture and 
before the process of forming the sheet body. 

22. A method for manufacturing a circuit component 
built-in module comprising: 

arranging circuit components on a first wiring pattern that 
is formed on one principal Surface of a Supporting base; 

connecting at least one of the circuit components by wire 
bonding, 

forming a cavity in a first mixture including a filler and an 
uncured thermosetting resin in accordance with sizes of 
the circuit components, 

arranging the first mixture on the Supporting base So that 
the cavity faces the principal Surface of the Supporting 
base on which the circuit components are formed; 

Sealing part or all of wires used for the wire bonding with 
a Second mixture including a filler and a resin; 
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forming a sheet body by pressing the first mixture and the 
Supporting base So that the circuit components are 
within the first mixture; and 

curing the thermosetting resin of the first mixture by 
heating the sheet body. 

23. The method according to claim 22, wherein connec 
tion terminals of the at least one circuit component con 
nected by wire bonding are located on a periphery of the 
circuit component, 
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the method further comprises Sealing a central portion of 
the circuit component with a third mixture including a 
filler and a resin, and 

the process of Sealing with the third mixture is performed 
after the process of Sealing with the Second mixture and 
before the process of forming the sheet body. 


